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Saat ini, pesatnya perkembangan telekomunikasi dan teknologi informasi sedang terjadi. banyak metode 
dan analisis yang digunakan untuk menyelesaikan masalah dalam telekomunikasi. Salah satu contohnya 
adalah beban lalu lintas. Sebagai titik vital industri telekomunikasi, beban lalu lintas harus diperhatikan 
dengan baik. Jadi, akan ada lebih sedikit kemungkinan pemblokiran untuk setiap pelanggan. Masalah 
ini juga berlaku untuk dua sistem komunikasi terkenal, PLMN dan PSTN. Dimana PLMN adalah 
jaringan nirkabel dan PSTN adalah jaringan kabel. Studi literatur telah dilakukan. Semua hasilnya telah 
disajikan. Kesimpulannya, probabilitas pemblokiran PSTN ditentukan oleh jumlah batang yang tersedia. 
Di sisi lain, PLMN memiliki dua jenis probabilitas pemblokiran, pemblokiran  dari  pertama dan 
pemblokiran ketika terjadi hand-over. Selain itu, baik PLMN dan PSTN memiliki alasan lain untuk 
memblokir yaitu ketika pelanggan yang ditargetkan tidak menjawab panggilan. Selain itu, koneksi 
dalam dan  pertukaran koneksi dari PLMN dan PSTN serupa. 
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Abstract 
Nowadays, the rapid development of telecommunication and information technology is happened. Also, 
many methods and analysis are used to solve the problem. One of the example is traffic load. As the vital 
point of telecommunication industry, traffic load is must be considered well. So, there will be less blocking 
probability for each of subscriber. This problem is also applied for two famous communication system, 
PLMN and PSTN. Where PLMN is a wireless network and PSTN is wired network. The literature study 
has been done. All the result has been presented below. In conclusion, PSTN blocking probability is 
determined by number of available trunks. On the other hand, PLMN has two type of blocking probability, 
first call blocking and hand over blocking. In addition, both PLMN and PSTN has another reason of 
blocking which happen when the targetted subscriber does not answered a call. Moreover, the 
interconnecting and  exchange connection PLMN and PSTN is similiar. 
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INTRODUCTION  
Nowadays, telecommunication and information technology are rapidly developed in line with the 
increasing number of subscribers. This statement is also supported by Sallomi, P., telecommunication 
industry is the most rapid development of industry (2019)[1]. 1G, 2G, 3G, 4G, and even 5G are the 
examples of this rapid development. In order to give more convenience and faster service, many problem 
must be solved. One of the example of those problems is traffic load.  
This traffic load is one of the vital point in the telecommunication industry. So, it must be 
considered well. One of the field that study about this traffic load is teletraffic engineering. The objective 
of this teletraffic engineering is to make a measurable traffic based on mathematical model that is 
represented by Grade of Services (GoS)  or blocking probability and system capacity. The infrastructure 
(Hardware) & strategy (Software) are built based on many considerations, one of them is the traffic load. 
Mistake in the traffic load consideration can give a significant impact to the economic field. Beside of 
that, it can give a bad service to the customer. If the channel capacity is too high, then the rest of channels 
are wasted.  If the channel capacity is too low then many subscribers can not get the services.  
Erlang’s equation is of the method to calculate about the traffic load problem. The equation puts 
the offered traffic load, number of call loss, and the number of available channel. There are several 





connection which are Public Switched Telephone Network (PSTN) and Public Land Mobile Network 
(PLMN). Where, PSTN is a one of the telephone connection that uses a copper wire. On the other hand, 
PLMN give a service to the subcriber wirelessly.   
Nowadays, PSTN has developed over many years. At the beginning, PSTN was only designed 
for a short term communication, only around 1 – 3 minutes. But now, PSTN can be used even for a long 
term communication. For example, more than one hour. According to Badan Pusat Statistik (BPS) 
(2017) in Indonesia, the use of wired cable telephone which uses PSTN deacrease drastically. Where, 
the use of wireless phone which uses PLMN increase significantly. But in some countries for example,  
Nigeria, PSTN is still widely used. In addition, in Nigeria, there are around 248 switching centres with 
42 digitalized system and 206 switching centres are in analogue[2] 
PLMN is also the same. PLMN also has developed over many years.. Especially for the security 
system. Mostly. it focuses on security because Wireless system is inherently more susceptible to 
eavesdropping and unauthorized use than a hard-wired system (search mobile computing). Moreover as 
the other system, in both PLMN and PSTN, traffic load is also a problem. because both of them are a 
big invesment that may very costly. Based on the background above, this paper will present the 
comparison of PSTN and PLMN. By focusing in terms of blocking probability.  
The next section of the paper are structured as folows. First present the methods of this research. 
The next one is about the general information of  PSTN. Following it, the next section is about PLMN.  
Then, the comparison of PSTN and PLMN in terms of blocking probability. The last one is conclusion. 
 
METHODS 
In this paper, the researcher will compare both PSTN and PLMN. Especially, in terms of blocking 
probability. Then, this research will be finished by using descriptive research methodology. In addition 
the statement and the data that is used  in this research is supported by many trusted source such as 
journal and books. Below is the process of this research.  
 
 
Figure 1. Research Process 
 
PUBLIC SWITCHED TELEPHONE NETWORK (PSTN) 
 PSTN is a voice telecommunication network that is based by circuit switched. Usually, it is called 
as home telephone. At the beginning, this network is only able to perform a voice communication. But 
nowadays, it also be able to use for data communication purpose. For example, it used for internet and 












Figure 2. (a) old PSTN. (b) Developed PSTN. 
 
PUBLIC LAND MOBILE NETWORK (PLMN) 
Contrastly with PSTN, PLMN is one of the wireless connection type. There are several types of 
PLMN. For example, Global System for Mobile (GSM) and General Package for Radio Service. At least 
there are for components to arrange PLMN. First, mobile stasion. This contains of mobile equipment 
and Subscriber Identity Module. The second is Base Station System (BSS). BSS contains of two parts 
which is Base Transceiver Stasion  (BTS) and Base Stasion Center (BSC). The third is Network 
Switching Subsystem that has a role as the control of the switch for the entire system. The last one is 
Operation Sub System (OSS) that associate with NSS and BSS to control and screen the system. Below 










 The PLMN offers a portable users with a level of service that almost similiar to that of subscribers 
in a fixed network[4]. This is kind of challenge for the provider to give a similiar service for a portable 
communication. Especially for the place that has a lot of high buildings. 
 
COMPARISON ON BLOCKING PROBABILITY OF PLMN AND PSTN (RESULT & 
DISCUSSION) 
  
 In terms of telecommunication field, blocking is defined as the condition when the circuit is fully 
used and unable to accept any other subscriber [4]. On the other hand, blocking probability is the 
probability of the subscriber can be or can not be served by the network.  Below is the traffic flow. 
 
 
Figure 4. Traffic Flow 
 
Where, offered traffic is the value of the carried traffic if there is no loss in the system. on the other 
hand, loss is the value of the subscriber that cannot be serve by the provider [5]. The last one is carried 
traffic is the total subscriber that can be served by the channel [6]. 
This blocking probability is useful to measure the total channel that can be used for many purpose of 
the provider. For example, econimcal purpose [6].   
There are several parameters that effect the telecommunication system, The first is quality of services 
(QOS). It is defined as the ratio of the covered call divided by the total call. The second one is traffic 
load which is the . The last one is channel capacity,  To be detail, the trade off of those paremetes is 
shown on the figure 5. 
 
 
Figure 5. Trade Off in Telecommunication System 
 
In PSTN, the loss traffic is caused by no left trunks [5]. On the other hand, in PLMN the loss traffic 
is caused by no channel left to serve the mobile user [4]. There are two type of blocking in PLMN. First, 
blocking of the new calls. It means when the subscriber make a call, then there is no channel that can be 
used by him [4]. The second one is blocking due to hand – over [4]. Where it means that the call is blocked 
when the subscriber hand – off to the area that does not have any channel allocation. In addition, PSTN 
is not affeted by hand over since PSTN is a fixed wired network. 
In terms of the communication target, there are two types of blocking in PLMN. Blocking in radio 
channel and blocking in PLMN to PSTN. Typically, the blocking probability of radio channel is 5 – 
10% [7]. On the other hand, blocking probability in PLMN to PSTN is lower than the radio channel, 1% 
[7].  
Determining the total radio channel in each of area (cell) is one of the basic problem in radio channel 
blocking. It depens on the type of area. It can be sub – urban, urban, or even metropolitan.  
Blocking for PLMN to PSTN call  can be defined as the probability that no free radio channel that 





also applicable to PSTN to PLMN, where there is no free radio channel that can be used to serve 
communication between  network and called mobile.      
Moreover, there is another similiar reason that can lead both PSTN and PLMN into blocking which 
is call blocking by the another user. For example, the provider still has a channel to be used, then the 
subscriber make a call, but there is no response from the targeted subscribers[5]. In addition, technically 
there is no differ between PLMN and PSTN interconnecting circuit and inter exchange circuit [7].      
 
CONCLUSION 
After all, the research has been finished. The comparison of PSTN and PLMN in terms of blocking 
probability has been studied. PSTN is a wired network. On the other hand PLMN is a wireless network. 
So that is why PLMN can be used for the moveable user where PSTN is considered as home telephone. 
In terms of the inconnecting  and inter exchange circuit, there is no differ between both PLMN and 
PSTN. For the reasons of blocking PSTN is only one, the number of the available trunks. Where, PLMN 
has more than one reason for the blocking. The First is the new call block and the second one is hand - 
over blocking. 
For connection of them, blocking in for PLMN to PSTN call is defined as as the probability that no 
free radio channel that can be used to serve communciation between the calling mobile and the network. 
It is applicable to for PSTN to PLMN call. 
For the further research, it may compare the Next Generation Network (NGN) with both of them or 
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